Thirty eight deposits of Holocene peat sampled in the Vermont-New Hampshire area of the Glen Falls 1:250,000 sheet illustrate the ability of some deposits to accumulate anomalous amounts of certain elements, including Ni, Co, Cu, V, Sr, La, Nd, Eu, Th, and U. The amount of each element in a given deposit depends on the presence of available sources in the underlying bedrock, and the efficiency of groundwater transport from sources to peat-forming marsh or swamp. The presence of fracture zones and solution channels, such as in karst, facilitate transport.
The remaining deposits, in Group E in New Hampshire, overlie granite, gneiss, and various metasedimentary rocks.
The purpose of this report is to examine relationships between ash and trace-element contents and the geological settings of the organic deposits, together with the ecological environments that existed during llepoYftTorr. ""Controls on trace-element concentrations^especially uranium, may thus be deduced.
METHODS AND RESULTS
Uninterrupted cores were taken with a Macaulay peat auger from the surface to the base of each deposit to determine stratigraphy and to collect samples for laboratory analysis. The valuable assistance in the field of Joan Esterle, graduate student from the University of Kentucky, is greatly appreciated. In the laboratory, ash content on a dry basis was detennined^for-each sample and later used for emission spectrographic B. Vaughn using the delayed neutron activation method in the U.S.G.S. radiochemistry laboratory in Denver, Colorado. Statistics for the entire data set are shown in Table 1 . Anomalous concentrations of elements are considered to be at or above a threshold of two standard deviations above the mean. Among the elements occurring in some peat deposits as anomalies are Ni, Co, Cu, V, Sr, La, Nd, Eu, Th, and U. Of these the most noteworthy is U. In 76 samples, U ranges in concentration from 1.0 to 467.0 ppm with a mean of 48.28 ppm.
Anomalous elements are shown in Table 2 arranged according to core site roulQG^tioos. U and Fe tead to be anomalous, only in core site ____ groups A and D; Ca and Mo. tend to be anomalous only in groups A and C; Ga only in D and E; and V in only core site groups C and D. These trends tend to reflect: ULt^es^of bedrock,, fracture zones, and solution channels through which ground water circulates; and (2) the interaction of organic and inorganic constituents of the ecological environment composing the core stratigraphy within the deposits (see Fig. 2 ).
Groups D in New Hampshire and A in Vermont are discussed in more detail because these are the principal localities of uranium anomalies in the peat deposits. Focus will be on two deposits. One is at core site 30 at Messer Pond near New London, New Hampshire, under a marsh with heath resting on glacial drift overlying two-mica granite of Devonian age.
The other,jieposlt is at core site 1, along Route 53 south of Fern Lake, Brandon Township, Rutland County, Vermont, in a largely hardwood swamp in karst topography over glaciated Cambrian dolomite. The uranium (l^Og) in these deposits of post-glacial age (< 10,000 years old) is not yet in secular equilibrium with daughter products such as radium and thorium.
The deposits, therefore, are relatively non-radioactive. However, given time and stability, the parent uranium and associated daughters will intergrow in the direction of equilibrium, making the deposits more The bedrock substrate in this area is known informally as the Sunapee granite of Early Devonian age (about 385 Ma; J. B. Lyons, orally commun., 1984) . The granite was emplaced as a north-northeast-trending, postkinematic instrusive sheet (Fig. 3) . This sheet, not penetratively deformed, is less than 1 km thick in present erosional context and probably is about one-half its original volume. The Sunapee is an evolved two-mica granite.
To the west, i t passesjeithen i nto jserni -pel ite_metamorphosed to the upper amphibolite faces (undivided Silurian and Devonian on the map), or into the Bethlehem granite of the Mt. Clough Pluton. To the east, the Sunapee granite is in contact with the Kinsman granite of the Cardigan Pluton.
The Sunapee granite is younger than all its enclosing rocks (Chapman, 1952) .
A regional study of the distribution of uranium in the Lower Devonian rocks of New Hamsphire was made by Lyons (1964) . Secondary uranyl-phosphate uranium minerals occur within the Sunapee granite in an upland road cut on Interstate Highway 1-89, near the town of New London (Boudette, 1977) .
This occurrence is about a mile from the Messer pond marsh (see map, The "Brandon residual-formation" unconformably overlies the Dunham Dolomite and Cheshire Quartzite in a zone extending from the southern end of Lake Dunmore to about one mile south of Forest Dale. Clark (1891) indicated that the unit occurs over a large area extending from Vermont to Georgia. The "Brandon residual-formation" was described by Burt (1931, p. 115) as "a series of unconsolidated deposits consisting of kaolin, ocher, quartz, sand, iron and manganese ores, and lignite."^ Berry (19|9) suggests an Eocene age for the Brandon, while Barghoorn and Spackman -(-1949) indicate that it cannot be older than late Miocene. The aggregation of materials suggest a swamp environment of deposition that existed either during the Tertiary or in Precambrian time. Dale (1904) suggests that most of the original source material for the unit was Precambrian detritus derived from the Green Mountains. Cady (1945) shows the Lake Dunmore Thrust near the Ferndale swamp area.
Also, a regional system of high-angle faults is described by Stanley (1980) in this area. Vermont and other New England states, is also known to contain anomalous amounts of uranium (G. I. Grauch, pers. commun., 1985) . Lignites and other sediments of the ancient swamps implied by the occurrence of "Brandon formation" may have received uranium in much the same manner that the peat of the Ferndale swamp is receiving today. Thus, the "Brandon," as well as the J'reGafflbrian and Paleozoic rocks^coulcLcontribute uranium to the groundwater moving through and into the karst containing the Ferndale swamp.
The uranium contents of the peat deposit near Fern Lake are similar to the lowest ore-grade portions of the Flodelle Creek, Washington, deposit.
The peat deposit at Flodell Creek is the only surficial uranium mine currently operating in the United States. Future work in the Fernville area might define define a systematic distribution of highly urananiferous peat, and a possible resource potential for uranium.
DISCUSSION
Uranium is commonly associated with peat, and laboratory studies of the mechanism of uranium fixation indicate that adsorption, ion exchange, and reduction all play a role (Nakashima et al., 1984) . Otton and Zielinski (1984) 
